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lengt h. At least offi^^i^^^^^^^^^^Sfi^^^^ 
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^Sati^ S Groups of k successive time slots (k being an 
integer greater than 1) are allocated to each logic sub- 
channel. The groups are time distributed in a regular 
way and k is so selected that N be different from 
(m.k-h 1) where m is an integer and N is the number of 
time intervals necessary for reconstructing an informa- 
tion blocL 
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-w^^MA of 147 bits. GSM (for "Groupe Special Mobiles" or 

lOMA RADIO-COMMUNICATION METHOD "Global System for Mobile conununication") is a cellu- 
T» A ^TT^T^^^r^T^ « ™, pan-european public mobile communication system 

BACKGROUND OF THE INVENTTON in the 900 MHz Ld. Tte invention.is.howevi^S 

The invention relates to fi^gii^ion multiple accesssp ^ applicable-to_time.diyision.multiplex.systems.of:oniers 
digital radio<x)mmimi <^tion~s^ femOnow^ (for exampJeJ).and,.although.itJias.then.less.interest, to 

wherein ^^gcal' tranam^efllSjSSS iSg^ s> gtems without freq uency hopping. 

^mK^^^^bf logi^fraim^which may be ass igned In a GSM system in accordance^vith recommenda- 
toJffia^t^^^^Mnication^-^Fa^ tion GSM 05-02 of June 1991. to which reference may 

sisting_of:l^^^|^^ga ^ serial number in 10 made, the digitally encoded voice channel are de- 
suocessive^^esyrcgnst^^ signed for authorizing either 'full rate" or **half rate". 

Th^e may be data or voice communications which Data transmission may also be provided for "full rate" 

riz^ hvTlJi^'.^'.'^^ T '^'^^ ^"^"^ ^1 half rate channels re- 

spectively corresponding to gross rates of 22,8 and 
divide-a logic'Sl^^jntG a pliuraMty of^b^hSHelS 15 iVAK-wtc/c Ao^Xl^i«« ^ raicb oi ana 

(two subK:hamiels1foF^^ler~^ " ^ recommendation, trans- 

In frequent cases, reconst^ciion of a part of message TTfi J is m accordance with the above- 

cannot be carried out before all bits rJpresentingtiit !f ^"^f? approach which was felt preferable because 
part have been received. This situation exists when the Provides a complety homogenous time division be- 
communication is coded with an error detection or 20 ^^een the radio^lectnc resources, 
correction code or crypted. ^ number of documents exist which indicate how to 

Half-rate transmission is con ventionaUy achieved by ^ variable flow of data on a transmission medium, 

assigning a time slot having a predetermined number to ^® problem of communication 

one of the sub-channels in th p^l frames and the same Reference may for instance be made to 39th 

time slot to the other sub-channel in the pe^ frames. 25 Vehicular Technology Conference, May 1-3, 

The transmission delay which results fromtoe time ^^^^'> Frandsco, U.S.A.; VoL 2, pages 712-717; A. 
duration required for r g^yinga^ number of bits is Maloberti: Radio Transmission Interface of the Digital 
then doubled. It^^^^^^^^^henljogic.channel Paneuropean Mobile System. 
!s^^^g ^"fflmc)re t han two sub- channdsl sttmmarv op twt: TMvrrvTTnM 

^Fori5^te5^irmthT^iflSpSx of order p=4 with 30 SUMMARY OF THE INVENTION 

n=2 sub-channels per logic channel, the sequence of It is an object of the invention to decrease the trans- 
dedications is as follows, with i/j designating the jth mission delay suffered by communications transmitted 
sub-channel of the ith channel: on logic sub-channels having a reduced rate without 

increasing the transmission delay for the other sub- 

, 35 channels. It is an ancillary object of the invention — w- 

|o/o I/O 2/0 3/0)0/1 i/i 2/1 3/1 iQA) I/O 2/0 3/0 1 0/1 hen communications are faced with fading problem- 
^ fram e ^ s — to achieve a compromise which is close to optimum 

between the desirable decrease in the transmission delay 

ljCa aifelseenithatitheitime.distinl.ati ^^^ ^'^^ desirable r«Juction of the detrimental effect of 

i^m^mSll^SfS^im^c time period ^ P^^J^^^^ ^^^^ f ^ or space locahsed. 
3^^317 7or a>mpletely transmitting a data block . T P^°?®' ^^^^ provided a digital transmis- 
which was available just before appearance of a dedi- method of the above-defined type wherein at least 

cated time slot (for instance 0/0) increases and may be ^^^^ channels is divided into a plurality of 

doubled in certain cases. sub-channels dedicated j:o diffe rent communications, 

More generally, with: chagg^i^^^^sigmngji^cifi^ A-U^ / 

N: number of time slots necessary for recovering the ^g£g^gg^^sl|^(k being an integer greater than 1) /^^< « 

whole information or data constituting a block, t^ggj^josolp^^SSnel] ^fgroupPlJeiSpregulariy ^ 

Tr. duration of a time slot, jtfflerdfetri bjited. and'k being so selected that N be differ- 

p: the order of the multiplex, ^nt from (m,k-|- 1) where m is an integer and N is the 

n: number of sub-channels per channel, number of time slots necessary for reconstructing an 

R7: transmission delay, information block. 

then: Then the transihission delay for a sub-channel may be 



R7^[iN-\).n.p+l]TT (1) 



written as: 

55 RT^lE{{N'-iyk).k.rLp-^MO£KN-lk)-\'\]TT (2) 



Oftentimes, the time delay should not exceed a maxi- 
mum value for being acceptable. For voice transmission where: 

it should not exceed about 500 ms. E(X) designates the integer part of X, 

Formula (1) can be generalized to the transmission of MOD(N — l,k) designates the residual part of N— 1 

voice data with interleaving of a plurality of blocks for 60 mod k. 

protection. Then N represents the number of tone slots Formula (2) indicates that the gain G on the delay Rj- 

required for interleaving. is maximum when MOD(N-l.k) is maximum, i.e. 

In the following frequent references will be made to when: 
implementation of the invention in a^GSNf communica- 

tion system, with time division and slow frequency 65 N=X.k, X being an integer, 
hopping, where^transmission is carried out in successive 

frames ofeight^edots^ach of 577 /as, each time slot Then the maximum gain Gm» as compared with the 

comprising 1 56,25 bit periods and having a useful length condition illustrated by formula (1) is: 



01/16/2004, EAST version: 1.4.1 



5,398,247 

3 4 

embodiments, given only as examples. The description 
GAr-iK- \){n.p^ i%Tt (3) ^ accompanying drawings. 

More generally, a non zero gain G is obtained each BRIEF DESCRIPTION OF THE DRAWINGS 

^Ipr^.^1t.^^^ ^Vl^^^^r ^"^^ ^ ^"^"^ ' 1 is ^ '^^^^^ representation of a possible 

integer and i bemg an integer fulfilhng the condmon implementation of the invention with a multiplex of 

K-i>i>u;. order 4. with k=2; 

C=(A-i-!)(np-i).rr (4) FIG, 2 is a simplified drawing illustrating a conven- 
tional frame structure for a GSM system with sub-chan- 

The condition for obtaining a non zero gain may also including a logic control channel; 

be written as i^k— 1, or N^irmk-i- 1 (m being a positive FIGS. 3 and 4 are illustrations of schemes according 

integer). to the invention suitable for use with GSM having mul- 

Thc selection of k will typically result &om a com- tiframes of twenty-six frames (respectively for voice 

promise which will depend from the characteristics of frames of 20 ms and 30 ms); 

the physical transmission channel. FIG. 5 is a scheme illustrating a possible scheme 

First of ail, k should be sufficientiy low for not un- when omitting one of the GSM constraint, but with 

duly delaying the sub-channels other than the sub-chan- control chaimels; 

nel which is favored. FIGS. 6 and 7 are simplified block diagrams indicat- 

When transmission occurs on perturbated channels ing the basic components of the transmission and recep- 

(toward mobile stations or from mobile stations for tion parts of a TDMA base station, 

instance), it is preferable not to locate the interleaved piGS. 8 and 9, similar to FIGS. 6 and 7, are simplified 

pieces of mformation or data belonging to a same block block diagrams mdicating a possible construction of the 

too mutually close; that constraint disappears when transmission and reception parts of a mobile station in a 

transmission occurs with frequency hoppmg, as for TDMA system. 

GSM. since tiie propagation conditions between two 25 pj^g ^^^^ diagrams indicating a 

su^^ive time slots are then uncorrelated. construction of modules found in FIGS. 6-9. 

AddiUonal constramts may exist, m relation with the pjQg ^2-18 are block diagrams indicating various 

transmission system. . , ^ ^. • ^ • u 

r?^, r^c\/r * i •* i-i * possible implementations of the mvention m a base sta- 

For mstance the GSM does not make it possible to ^ ^ 

modify the distribution of the time slots allocated to ^ 

each physical channel, due to the time necessary for DETAILED DESCFIFTION OF EMBODIMENTS 
transmissio-reception switching in the mobile stations, « r • ^ . ^ ^ ^ 

such switching involving frequency changes required . ^^^^^S to FIOJ, jtiiere is shown_a scheme Jor 
by slow frequency hopping transmission. impj^aento^ the mvgi Uonwith a tonemuldpLexsign^ 

It is however possible, without modifying the alloca- 35^of order^,j5htti fqurj:h^ k=2 and one sub- 

tioh of the time slots to logic channels, to modify the channel per l ogic c hannel. B lock s numbere d_Q,_9 +1, 
allocation of tiie time slots for each logic sub-channel Q ±2,_^^^e mut^afly^^ff^^^^ 

and to decrease the time duration required for full trans- quarter of a time Sl6t in the different channels.^The 

mission of a block. ^t line of the figure indicates the distribution of the 

For simplification, the case of a multiplex of order 4 40 sub-channels. In the particular case wh ich is illustrated, 
with two logic sub-channels per channel, already men- ^=2 ^^^i^^irectly adjacent time slots are amib- 
tioned, may be considered. Then the above constraint uted~torthe~saine"sub=chanfi^, thereby decreasing the 
authorizes the following grouping with k=2: tiine^riod necessary for reconstructing one block. 

The time transmission delay is then as given by for- 
45 mula (2) and the gain on time is as given by formula (4). 
' ' lo/oM ' |o/i M ' |o/i I ' ' |o/o I sain is higher than zero as long as i differs from 

' ' ^ * 'I 'I k— 1, or that N differs from mk-|-l,m being an integer. 

As already indicated, a specific reference will be 
Again, i/j designates the jth sub-channel of channel i. made to transmission methods including the constraints 
If the above constraint had not existed, then the dis- 50 of GSM. For simplicity, a simplified notation will be 
tribution could have been: used which omits mdication of tiie time slots dedicated 

to the logic channels other than that which is consid- 

| o/o|o/o^.-.|ol/ol|OI/Ol|.■■.. | o/o ^/^'^i^,^^ reference is made to channel 0, the 

' ' ' ' ^ * successive tune slots will be wntten as: 

55 

When the digital commumcation method is of the 
abovesiefined type but does not include all constraints r^^'erth^? ^ ""^^ """^ 

of the GSM system, alternative methods are possible. In |o/o|(i) | (2) |(3) |o/o|(i)(2) |(3) \m 1(0 |(2) |(3) |o/l 
a method appticable when the whole information car- 

°° a same 60 xhe transmission delay Rj is then given by the fol- 

!^^'^^^^^^\or a same channel are processed lowing formula (2bis) where N repre^nts the number 
m^ojnroTr^^gr^ ^ , ^^^^^^ interleaXg: 

lo^c channel:(rhen transmission on the radio channel is ichuucu lor micncavmg. 

COTied-out without dedicating the time slots to a spe- Rr^miN^ m)Jcn,p-^MOV(N~ ik).p+ \]Tr (2bis) 

cmc sub-channel. A time slot then carries information 65 

belonging to a plurality of sub-channels. G=(Jfc-/-l).(«-l).A7'r (4bis) 

A more complete understanding of the invention will 
be obtained from the following description of particular The time gain G, as given by fonnula (4bis), is: 



0/0 
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Tnaximnm and equal to G^=(k— l)(n— l)p Tr, for 
i=0, 

zero for i=k— 1, which should consequently be 
avoided. 

With GSM as defined by the above-mentioned rec- 
ommendation GSM 05-02, an additional logic channel 
called SACCH (Slovj Associated Control Channel) is 
inserted within the sequence of slots. 

The frame structure is then as given in FIG. 2, where 



down link of a system using TDMA frames. If however 
one of the constraints of GSM is disregarded, the down 
link offers a supplemental possibility which does not 
exist for the up-link, since all pieces of information from 
the down-link originate from the stationary station, 
consequently from only one source which may easily 
synchronize all frames in all radiofrequency channels. 

Then all sub-chaimels of a same chapel may be con- 
sidered as equivalent to an undifferentiated set of data 



°i^^^?5^SL«!* "> which nuy^ interleaved on all time slots available for 



omitted. On FIG. 2, SO and SI respectively designate 
the logic channels SACCH of physical channels 0 and 1. 
The delay Rris then: 



R7^(l>f,a.p+l)TT 



(Ibis) 



In formula (Ibis), the term N.n.p-f 1 is due to the pres- 
ence of the additional logic channel. 

The presence of channel SACCH does not prevent 
grouping, in groups of k time slots, the time slots allo- 
cated to a same sub-channel. 

However, the condition for determining an optimum 
value for k is slightly modified. 

If L is the number of data elements to be transmitted 
and M is the number of data elements carried as a burst 
during one tune slot, then preferably k=L/M. That 
value of k should be an integer. If the data to be trans- 
mitted are delivered steadily, then that value of k pro- 
vides conditions of transmission which are optimum and 
which are equitable for all flows of communication, i.e. 
do not detrimentally affect some of them as regards the 
transmission delay. 

That approach results to the structures illustrated in 
FIGS. 3 and 4 for voice frames, respectively for k=2 
and a trame duration of 20 ms and for k=3 and a dura- 
tion of 30 ms. 

With that type of structure, the time delay Rr be- 
comes: 

RT^lE(N-iykyk.n.p-^p+MOD{N-lk).p^\]TT (2ter) 

The time gain as compared with the regular structure 
Dlustrated in FIG. 2 is then: 



15 



20 



that channel. 

In other words, it is possible to process all sub-chan- 
nels as a same channel and to interleave all data origi- 
nating from different sub<;hannels. All data are then 
transmitted as a same flow and the time slots need not be 
dedicated to a specific sub-channel. 

The structure of FIG. 4 then is changed to that of 
FIG. 5 and corresponds to the full rate (with the excep- 
tion of channels SO and SI). 

Then the time delay may be written as: 



C=: [(ft-/- \Xn-l)p-\'p]TT (4ter) 
Then k is selected for obtaining: 

for N=lk-i. 
Then the gain is: 

ma^inniTn and equal to [(k— IXn— l)-P+p]-Trfor 
1=0; 

fnininnim and equal to pTrfor i=^k~ 1. 

As a typical example, with half-rate GSM (i.e. with 
k=2), for frames of 20 ms and interleaving of depth 4 or 
6, with Tr=0.577 ms and p=8, the gain is: 

G=9.2 ms. 

For half-rate GSM and voice frames of 30 ms, k=3 
and interleaving of depth 3, the gain is G= 13.8 ms. 

Again for half-rate GSM and frames of 30 ms, but 
with interleaving of depth 5, the gain is G=9.2 ms. 

The above-described method is applicable to the 
up-link (mobile toward base station) as well as to the 



45 



50 



55 



Rt=(N.p-\-1)Tt 



(2quater) 



25 



30 



35 



40 



and there is a gain Gi as compared with the scheme of 
FIG. 2: 

That gain Gi is Nx4.6 ms for GSM with n=2 and 
p=8. 

As compared with the schemes of FIGS, 3 and 4, 
there is a gain Gi: 

G2HN-k+i+l)in~l)p~p]rT 

where N=Xk— i andk— l^i^O. 
For interleaving of depth 4 and frames of 20 ms: 

Gj«=18.4 ms 

02=9.2 ms 

For interleaving of depth 6 and frames of 20 ms: 
Gi=28.6ras 
G2« 18.4 ms 

For interleaving of depth 3 and frames of 30 ms: 

Gi = l3.8ms 
G2=0ms 

For interleaving of depth 5 and frames of 30 ms: 
Gi=23 ms 
G2= 13.8 ms. 



^ In the present day condition of the recommendations 
applicable to GSM, that possibility is however not 
available since the discontinuous transmission method 
would only be active when there are no data to be 
transmitted simultaneously on both sub-channels, 
55 thereby removing the advantage. 

Other constraints present in the GSM system, or 
more generally in systems using a discontinuous trans- 
mission (for instance voice transmission), such as the 
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fact that the beginning of each TDMA frame in the up 
link is delayed in the base station* e.g. by three time 
slots, with respect to the beginning of the frame in the 
down link, while the delay is variable in the mobile 
stations, are however without any incidence. 5 

It would not be necessary to give a full description of 
particular means for implementing a system carrying 
out the method according to the inventioa The method 
only requires a dedication of the data blocks to be trans- 
mitted on different sub-channels which is different from 10 
those conventionally used and that dedication may be 
carried out with software while the hardware may be 
one of those already known. However, some indications 
will now be given with reference to FIGS. 6-18. 

Hrst of all, and for illustration piirpose, a global rep- 15 
resentation of the components is given in FIG. 6 as 
regards the transmission side and in FIG. 7 as regards 
the reception side of a base station. The corresponding 
structures are respectively illustrated in FIGS. 8 and 9 
for transmission and reception when only one logical 20 
channel (or sub-channel) is present. Such a case exists in 
the mobile station of a TDMA radio system. 

In FIGS. 6 and 7, the mdicia attached to the reference 
numbers do not indicate the order in which the various 
channels will be communicated to the output Different 25 
rank orders are used conventionally and according to 
the invention. 

Referring to FIGS. 6 and 7, each module 11/ is for 
forming a logical channel (or sub-channel) and may be 
as described in FIG. 10. The output of module 11/ (with 30 
i being equal to 1, ... , pxn) consists of successive bursts 
each in a time slot One original information block is 
carried by a fixed number of successive time slots. Mod- 
ule 12/ fulfils the interleaving function. It receives bursts 
each having the length of a time slot at the input 35 
thereof, interleaves the information of each burst on a 
plurality of time slots, and outputs interleaved time slots 
with the same format as at the input 

This function may in some applications be completely 
transparent. 40 

At the output of module 12/ the original information 
block is spread over N successive time slots. The mod- 
ule 3 is a multiplexer and the invention applies more 
specifically to this module. 

The inputs of module 13 are connected to the outputs 45 
of the different modules 12/. Each input is formated in 
the same way, with successive time slots. The module 
13 multiplexes the inputs by reading one time slot from 
each successive input in sequence. After Trit connects 
the next input and delivers it on a single output which 50 
drives the physical chaimd. The module 13 then con- 
nects the next input after Tj*. Consequently module 13 
builds the TDMA structure. The output of module 3 
feeds the modulator 14 of a transmitter for broadcast to 
a distant station. When module 13 has processed its 55 
(pxn)th input Oast input), it reverts to the first input 

In the arrangement illustrated in FIG. 8, a single 
channel (or sub-channel) is present This is the case of a 
mobile station where a logic channel (or sub-channel) 
must be transmitted in TDMA. Then multiplexer 23 60 
scans its different inputs in succession. Most inputs are 
not active and correspond to logic channels (or sub- 
channels) that are not actually used at the mobile station 
but correspond to conununications carried on the physi- 
cal channel and inserted by other mobile stations pres- 65 
ent in the system. 

When there is no data present at an input, multiplexer 
23 does not deliver an output on the physical channel 



and nothing is transmitted to the distant station during 
the time slot duration (Tr). When on the other hand 
information is present at the respective input (Lth input 
in FIG. 8), one burst in one time slot originating from 
modules 2l£ and 22l is transferred from the input to the 
output of multiplexer 23, and then to modulator 24. 

FIG. 7 gives a global scheme of the receiving side. 
The functions are symmetric of the functions present at 
the transmitting side.. Module 15 achieves the demodu- 
lation function (symmetric of the modulation function 
of module 14) and delivers the demodulated data for- 
mated in time slots or biirsts. 

Module 16 is a demultiplexer (symmetric of module 
13). At frequency 1/Tr, module 16 transfers the burst of 
an input time slot to one output, and then directs the 
next to the following output. After the last output (out- 
put pxn), it again directs toward the first output. The 
outputs are formated in time slots. Modules 17/ perform 
the de-interleaving function (symmetric to that of mod- 
ule 12/). It receives and delivers bursts in time slots. The 
modules 18/ (as for instance described in detail in FIG. 
11) give the desired information from the bursts occu- 
pying time slots outputed by the modules 17/. 

FIG. 9 is quite similar to FIG. 7 but corresponds to 
only one active logical channel (or sub-channel). The 
system operates similarly. A difference is that module 
26 delivers an output only when it is switched on the 
only active output (M). It delivers no output in the 
other cases. 

The scheme of FIGS. 7 and 9 can be extended to 
more than one active channel (or sub-channel). 

Referring to FIG. 10, module 11 may contain a 
source module 29 (for example speech source or data 
source). The digital output of module 29 is formated m 
frames and is input to a module 30 that carries out either 
a source encoding function (e.g. for speech or image), 
or formating of incoming information (e.g. for data 
transmission) or both functions. The output of module 
30 is applied to module 31 that carries out channel en- 
coding for protection against errors that may appear on 
the transmission medium (e.g. radio transmission). The 
output of mod\ile 31 consists of coded frames. Module 
32 receives the coded frames or ''blocks" and distributes 
each block in N time slots. The coded frame has a con- 
stant number of elements time slots. The output of mod- 
ule 32 is consequentiy formated in time slots. 

The construction of FIG. 10 may apply either to one 
logical channel, (if there is no sub-subchannel), or to 
one logical sub-channel. 

Referring to FIG. 11 a typical module 28 may include 
a first module 33 which receives the time slots and» after 
reception of N time slots, assemblies them and ddivers 
a block to module 34 after de-formating. The module 34 
performs the channel decoding function and delivers a 
coded frame to module 35 for source decoding (e.g. for 
speech decoding or image decoding) and/or de-format- 
ing (e.g. for data transmission). Module 36 constitutes a 
sink and receives estimated information for output 

Again FIG. 11 is applicable either to a logical chan- 
nel — if there is no sub-channel — or to a logical sub- 
channel. The rank ordering of the inputs of module 13 is 
now presented in different configurations implementing 
the presentation of the invention. 

Various implementations of the invention will now be 
given viith reference to FIGS. 12-17, wherein it will be 
assumed that the multiplexing module 13 selects its 
inputs from the top to the bottom in sequence (the same 
being true for module 16). 
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In a conventional TDMA system, the channels would time slots assigned to said sub-channel, each informa- 

be selected in that order. For clarity, any index x, y. z tion block being completely transmitted after a delay 

will designate module x for logic channel y and sub- Rr={E((N-l)A).k.n.p+MOD(N-l,k).p+l}.Tr, 

channel z. where N, k, n and p are integers greater than 1 such that 

Refemng to FIG. 12, an miplementation of a TDMA 5 MOD (N- l,k)#0, E(X) d^gnates the integer part of 

scheme wiU be given which takes into account con- X. MOD(N-l,k) designates the residual part of 

stramts on logical channel ordermg but no constraint on (N- l)mod k, and Trdesignates the constant duration 

sub-channel ordermg m which the transmission delay is of a time slot 

1 . 2. A method according to claim 1, wherein k is equal 

FIG. 13 illustrate a possible miplementation of a to NA, where X is an integer. 

TDMA scheme with no constraint on lo^c channel 3. a time division multiple access (TDMA) digital 

ordermg and no constoamt on sub-channd ordermg, ^^dio communication method, said method comprSng 

agam ^th redurtion of the transmission delay accord- successive transmitting TDMA frames of constani 

i/i";ri?^!l^ « ^ ui • 1 * ^- c length, each comprising a succession of p time slots of 

FIG 14 Illustrates a possible miplementation of a constant duration, so ^ to distribute a physical trans- 

constramts of the GSM system. Data from different rising time slots haxdng a sami rank in said TOMA 

sub-channels of the same logical channel are mutually ? T j t • t ^ r. . 

interleaved together. Hie iiS>lementation b ^^^^ • ^ ^^^^^rol logic chamiels,««:h control logic 

fom- logical cWels and two subchannels p5 S bemg associated with a respective one of said p 

channef • ^^b^^ traffic logic channels and compnsmg regularly spaced 

The embodiment of FIG, 14 includes a supplemental S^i^^S^o^i^Tvf^'^-^ ^fr''^'^' 

module37.Module37isamultiplexersimilartomodule ^^^ed taffic logic clmimd^^ TDMA frames, 

13 but with only two inputs collected to two modules ^V^^ ^Sll^^^'^'tlrH S^V^^^ "^"V 

11 for forming in time slots. For instance module 37/ (i subK^^l^els ^^"^^^^ ^ ^f^^ commumcations. by 
being the™ of logic chamiel) dehvers multiplex^ 25 S^IT.^^^ ^""T 

time slots to module 12/ h 25 pertammg to said traffic logic channel to a respective 

Referring to FIG. 15, a possible implementation of 2f f n sub-channels, the groups of k consecutive 

the 26 superframe structure the GSM system in con- ^^^^^ T^^Jl f ^"^3 ^^^^^ 

formity with recommendation GSM 05-02 of June 1991 f^^ijl tmie-distnbuted, formatting the mformation 

is given. However only one logic traffic channel is ^"^^t I sub-channel as a sequence of 

represented with two sub<hann^ on FIG. 15. information blocks each extendmg over N bursts, each 

There are two traffic sub-channels TCH/0 and burst conrespondmg to one time slot, and t^^ 

TCH/1 and the corresponding "slow" associated con- ^ °^ information blocks in N 

trol channels SACCH/0 and SACX:H/1 successive time slots assigned to said sub-channd, each 

A reference xji designates module x for sub-channel information block being completely transmitted after a 

TCH/z (Nz equals 0 or 1), and xjiVz means module x for delay ^^^^^^ , , ^ . ^ ^^^^ 

sub-channel SACCH/z (z equals 0 or 1). FIG. 15 is to .k.n.p+pH-MOD(N- l,k).p+ l>.Tr, where N, k, n and 

be compared with FIG. 2. p are mtegers greater than 1 such that 

FIG. 16 gives an optimized miplementation of a 26 MOD(N-l,k>?^, E(X) designates the integer part of 

superframe GSM structure according to the invention MOD(N-l,k) designates the residual part of 
for speech frames of 20 ms, to be compared with FIG. 40 (N- U^od k, and Trdesignates the constant duration 

3, of a time slot 

FIG. 17 gives an optimized implementation of a 26 ^ metiiod according to clann 3, wherein k is equal 

superframe GSM structure according to the invention ^ ^^^^^ X is an mteger. 

for speech frames of 30 ms, to be compared with FIG. ^: ^ division multiple access (TDMA) digital 

4. ^5 radio-communication method, said method comprising 
Last FIG. 18 gives an optimized implementation of a dividing a physical communication channel into a 

26 superframe GSM structure according to tiie inven- plurality of traffic logic channels assignable to different 

tion when the sub-channels of the same logical traffic communications, successively transmitting TDMA 

channel can be interleaved. This solution omits the tomes of constant length, each comprising a plurality 

constraint on the VAD/DTX mode of the GSM. 50 constant duration, on said physical com- 

We claim: munication channel, each traffic logic channel compris- 

1. A time division multiple access (TDMA) digital ^^ots having a same rank in successive TDMA 

radio communication method, said method comprising frames, time dividing at least one of the traffic logic 

successively transmitting TDM frames of constant channels into a plurality of sub-channels carrying data 

length, each comprising a succession of p time slots of originating from a same source capable of mutually 

constant duration, so as to distribute a physical trans- synchronizing said data, processing tiie data carried by 

mission channel into p logic channels each comprising ^ sub-channels of a same traffic logic channel as a same 

time slots having a same rank in said TDMA frames, information flow, corresponding to only one traffic 

dividing at least one of said logic channels into n sub- logic channel, and carrying out data transmission on 

channels dedicated to difTerent communicationsi by said traffic logic channel without. dedicating the time 
assigning respective groups of k consecutive time slots ^ slots to a specified sub-channel, each time slot carrying 

pertaining to said logic channel to a respective one of data regarding a plurality of sub-channels of the same 

said n sub-channels, the groups of k consecutive time logic channel. 

slots assigned to each of said n sub-channels being regu- 6* A method according to claim 5, wherein each 

larly time-distributed, formatting the information to be traffic logic chamiel has, associated therewith, a control 
transmitted on a sub-channel as a sequence of informa- 65 logic channel comprising regularly spaced time slots 

tion blocks each extending over N bursts, each burst having the same rank as the time slots of said traffic 

corresponding to one time slot, and transmitting the N logic channel, 

bursts of each of said information blocks in N successive ♦ .» ♦ * * 



01/16/2004, EAST Version: 1.4.1 



